Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-1 13826 

(43)Date of publication of application : 02.05.1995 



(51)Int.CI. 



601 R 19/00 
G05F 1/56 
G05F 3/26 
H03F 3/343 
H03F 3/345 



(21 Application number : 05-281961 
(22)Date of filing: 15.10.1993 



(71) Applicant : NIPPON MOTOROLA LTD 

(72) tnventdr : OKADA KOTARO 

UCHIUMI SHUNICHI 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT APPARATUS FOR 

CURRENT WITHOUT LOSS 

(57)Abstract: 

PURPOSE: To detect a load current with an excellent 
accuracy without any loss and without interposing a 
sense resistance on a course of the load current and to 
switch a gain easily in accordance with a size of the load 
current when the load current is to be detected. 
CONSTITUTION: There are provided a power 
MOS.FETM1 for controlling a load current, a power 
MOS.FETM2 for sensing a current which reflects a 
current running in the FETM1 to a small current with a 
constant ratio, and a feedback circuit 1 for making a 
terminal voltage at the FETM1 and FETM2 constant A 
current is detected by the FETM2. Moreover, a current, 
mirror circuit for reflecting a current running in the 
power MOS.FETM2 to a small current with a constant 
ratio and a switch for turning OFF/ON part of the 
current mirror circuit so as to vary the constant ratio 
are further set in the apparatus, so that a gain of a 
detecting current is switchable. 
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a > h n-;WS^cfc '0 x-f 7^ 3 * t7ift 

[0 0 2 7] ^0*»Jtt, #K:> A-Ff^X^F7 
<^ (HDD) lXe>HJI/^ F7^ W*-f X3 

7- • mos • i cfcafflt*«^fce#^»*s*i" 

40 ^£0 

[0 0 2 8 ] H4a, 2 :£»Jig1-$ffl0^iK*S«r 

^l, zona* m2 0mmm\zttVTB3<DmiM$7 

-M$& 2 RZfX -i y^3*ttMVtzb<DV$> ; Z>o BPS, 
*^>N5^-E»fi**-r5FET (M4) 
>Xi/t7-*MOS - FET (M2) 0T-XfllfcS5 
It L 6 o C<BM 4 0 JWi^J Cfe^T t» 0 3 CO* 

[0 0 2 9 ] H5ii, mzoMffiWz&^Tmm^y- 
\t^mm^m^v-vm\z^Ltz^<D^mm 
50 ips, msritm^y-itow^om^tbu 



#ra¥7-113826 



7 

<i >#jTffoT^-5^\ C©H*fJT«> 2^©l-7> 
X77-y-h (TGI, TG2) t^-hGl$ffl^ 
T* FET (Mb. M6) ©y- .h#JT«8S5 y— Jfc£ 
WOW*.i> <fc 3 CbT^S. CfflittMl^Tlbll 3 

[0 0 3 0] «6tt, H4©*W^Jt*^T*M5 5- 

c©nat*ic*v»T"b:H 4 ©hj§0| £iBiii©# 

[0 0 3 1] 0 3 6 i§ 6 <DMW\ IZ&'AT. 3 

OfflFET (M4, M5, M6) frZfc&ft P> bS. y 

[0 0 3 2] JSUt, *58W©**«ltOV»TiiWbte 
[0 0 3 3] 

(1) ft«'.t«t«/ll/i7---MOS • FET (Ml) 
&-V>©T> ft#©fflSg^EPtOS*l5«BE©»^WS 

(2) «8E-fe>Xffl/17- • MOS • FET (M2) \Z 
mtlZMtiltf'l^ <A©T> r©«85SKfcStt* s +^T- 

(4) $Sfc-j6©Jfc¥T'h«^£3 7~1"2>«8iE5^ 
T, ««>Xffi/W- • MOS - FET (M2) (C» 



(5) 

8 

(5) «*atW«fflA°"7- ■ MOS • FET (Ml) 

(D^-i x^mm-kyxmnu- • mos • pet (m 
2) ©u--rx«fc0i){i5*^'*t<T^5©-c : ; viM-fe 

>Xffl/17- • MOS - FET (M2) KfeitSiBgfc 

[03] 2 C»»6-r**56W03)llt«©RWHr 
<0R§ljBTF*'ft. 

20 [0 6 ] mMm 2 fc#**ft#38B0£ &"Ctt©*JMI 

(B7J ^o*j^fflSll(0-«S*1"tt9BHT» 
ft. 

[0 8 ] tt<ftS^ffiSg<2ffi^ 

fto 

[0 9] «*d*St«ffiS«^S&'CffiO«S^rKW 

m i ft#mffi&0PTftfcde>0/N°7- • mo s • 

so FET 

M2 *«"fe>Xffl/t7- • MOS • FET 
M3 MOS • FET 

OP1 *^7>y° 

Load MM 

1 7-f-F/t3>*HK 

^ ' 3 " X-fy^ 

M4, M 5 > M6 MOS • FET 



7-1 13826 




